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‘1 Conclusions . L o L

 rernga oA : ' ks f 0 g2 el |
ol f&hal.l The analytical methodolo ,~submitted to determine nKrenite”
residues in soil is adequate; however the procedure for determining
’ the degradation products, previous?y requested, is still needed.
"f'f‘=:-<LFurther, the major degradation product {X) must be jdentified.

Y Caind

~7) g 12 Is the major product carbamoy]phosphonic acid (CPA) or the un-

ot identified soil product (X). There appears to be 2 discrepency on

ziﬁﬂlziﬂﬂti this point, figure #1 of exhibit #3 shows "X" as greater but the sum-
L g, s marizing statement of exhibit #7 states CPA is greater. Clarification

e puilanidlegs peeded on this point.

Y i)
L . The basic environmenta% studies have been submitted to assess
hazard on non-crop sites. Additional environmental chemistry data

~will be needed for application to other than non-crop areas.

2 | Introduction

1.1 See previous review dated 9/25/73 for 352 Exp.

:
%f"

2.2 Percent active - 41% for this product (4 b ai/ga1lon).
B

2.3 Uses - As a herbi;ide for brush control.

3 Directions For Use

3.1 Ffor control and growth suppression of blackberry, -7~ make a
single foliar app]ication using 1.5 to 3 gallons of 'Krenite' per acre”
{this iz equiva e’ o £12 7H nilacrn) Murina the 2 month period prior
to full leat colorationy. Zroauct appiicazion iy Timited U0 eI T
.areas by either air or ground equipment: use ground equipment G5

ditch banks; useé 10-40 gallons of spray per acre with aerial equipment.

Add a nonionic surfactant cuch as DuPont surfactant WK at ]qt/1009a1 .

spray-

s

4. Discussion of Data

DiscussiOf ¥~ ——

4.1 Analytical methods

4.1.1 Flame photometric GC (Exhibit g) - The procedure for
active jngredient is satisfactory. Recoveries fromsoil spiked
to 0.1-4.0 ppm were 90-103%; in water at the same 1evel, 96%.
The ai was extracted with dilute ammonium carbonate (100°C);
after vclean-up’' 2 silﬁy’derivative was prepared and chroma-
tographed on 30% 0V-101, the column was programed between 100-

2600 at 250C/min. -

LC-e]ectrophoreSis,

3.1.2 Using the techniques of TLC and T
One of these products,

" two degradation products were detected.
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carbamoy) phosphoric acid (CPA),'was;alsé found in the hydrolysis
study.* The second product (X) has not been sdentified. Soil

»

degradation of ai results in an X-CPA ratio of about 2 to 1.

A1l of the CPA is water soluble. However, only about 1/10th of
the formed "X" dissolves in water, the remaining portion requires
alkaline extractions (pH 10). This re\eased/the‘bound residues.

A second unknown (%2) is recovered from the soil ih much smaller
amount which is thought to probably be reincorporated n14ch.

Qther

4.2.1 Soil Property Data

Soil 1, Fallsington sandy loam, Glasgow, Delaware

Soil 2, Keyport silt loam, Newark, Delaware

Soil 3, Flanagan silt loam, Rochelle, i1linois ;
Soil 4, lLeon Immokalee fine sand, Brandenton, Florida
4.2.2 Reported Degradation products and Metabolites.

DES IR Carbamoy1phosphonic acid (CPA)

A majov anigentificd product ()
A minor unidentified product (X2)

water - CPA only.
Photolytic - none: very littie degradation.

Metabolites - one.

4.3 Degradation and Persistence Sstudies

4.3.1 Aerobic - See review of 9/73.
4.3.2 Anaerobic Exhibit 3

Except for the anaerobic condition, under nitrogen, the data of
the new study and the previous study was similarly obtained.

. ¥ AIdentification was by an NMR procedure, previously reviewed.
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Residue Data From Aerobic and Anaercbic Studies (%)

[

So31 Time in Months Total "14C" Aqueous Btr.s Non-
No. Recovered : Extractables
Aer. + Anaer Distilled pH 10

2 1 1 4.2 40.8 47.3 8.3
1 1 1 6.6 29.0 57.8 8.4
2 2 - 4.0 40.7 51.0 7.9
1 2 - 6.5 29.0 59.0 3.3
2 1 2 3.9 40.9 46.8 9.1
i 1 2 5.3 28.% 53.7 Q.3
2 3 - 3.6 40.9 45.1 9.5
1 3 - 6.0 28.2 58.9 9.4

\

Conclusions

There is no significant difference between the aerobic and anaerobic

study and the resulting soil residues. B
¥

4.3.3 Bound Residues Exhibit 3 - Additional work was requested to
determine the time required for maximum soil binding of ai. The
greenhouse study (Table 11) indicates plateauing of these residues
between the 3rd and 6th week; binding approximates 5% on Keyport and
7% on Fallsington loam. The field study (Table VI) approximates
these figures, 9% on Keyport and 4% on Tmmokalee Sand, the plateau
occurring within six weeks. The above figure§aagree with the data
o o n g FEN oF Poinl 14-~7 1 oot from D03

ok

coerns dndicating Bheoe - e A A

Field soils in 6 months, and 69% in T oyear in anocnor.  AbLR 5300

of the 14C remaining in <1 at the end of 1 year, 10% of the appiitd,
was in the soil organic components with the highest amount in the

B-humus and next in a-humus.

44374 Hydrolysis (Exhibit 2) - In 5 ppm solutions parent was
stable at pH2 and 9(<3% decomposition) at ph5 (% life 10 days to
cPA). In 7200 ppm <1% degradation in 4 weeks. No explanation given.

4.3.5 photodegradation
No significant degradation.

4.3.6 Degradation by Microbes (Exhibit 3) - Effects of soil
Microbes on DPX-1108. The data was obtained with biometer flasks;
jncubation was at 240C (dark), for 90 days. Soil samples (50 gm)
wetted to 70% of capacity, were spiked with either 4 or 20 ppm of
»14C - Tabeled" ai.
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‘ ,'Evolveg "14C - carbon Dioxide” (%)

‘ Keyport . Fallsington
pays _ Control “Treated Control Treated
£ ppm 4 ppm 20 ppm 3 ppn. 4 ppm 20 ppm

10 2 18 15 0.5 12 13
20 3 24 20 1.5 20 20
a0 7 45 29 4.0 32 31
80 io i 51 7.0 a7 £2
90 17 75 55. 8.0 48 53

Conclusio:n
The data indicates microbial degradation of the ai.

4.3.7 Effects on Microbes.

4.3.7.1 gvaluation of pDPX-1108 on the Pcpblation of Soil
Microbes (Exhibit 5)

The study was made with Fallsington, Flanagan and
Immokalle soils. The study included untreated controls.
Test samples {100 gm), wetted to 65% of capacity, were
spiked to 10 ppm with ai and jncubated at room temperature
for 8 weeks. Replica flasks were sampled after 1,2,4, and
3 oyngks, LR gram atiquets’ F ho wotls wWArs = tiad tn
starile water (100m1). Sujtable aligquols wee Lalh SLELT
ted¢ on agar for propagulg assay of fungi and pacteria.

RS
o

Fungi Popuiations (x.104) per Gram of Drity Soil
Time in Weeks
Soil 1 2 4 8

Flanagan g.3 10.1 12.3 13.2 10.4 9.9 9.3 8.0

Immokalle 7.3 7.9 5.7 6.3 7.1 7.5 3.3 2.6

Fallsington 2.8 3.2 2.2 2.9 0.6 2.0 0.9 0.7
Conclusion

A No.significant effect on fpng&'populations. pata for other
microbial populations is. similar. T : ) .




4.3.7.2 gvaluation of pPXx-1108 on Nitrifying Activity
of Soil Bacteria (Exhibit 6) o )

Air dried Keyport and Fa}1sington-samp1es (100 gm),
wetted to 50% of capacity, received additions of fresh
garden soil. After mixing and equi1ibration (2 weeks, dark,
350C) the samples received additions of ammonia sulfate
(200 ppm) to expedite nitrification, and spikes of the ai;
Fallsington, 0.5 or 5.0 ppm, Keyport, 5.0 or 20 ppm. The

‘study included untreated controls and samples treated with

ny-Serve" (3.0 ppm), a commercial nitrification jnhibitor.

A1l sampies were incubated at 350¢ for 5 weeks. Cur-
ing this time nitrate was regularly determined - the
nitrate was extracted (aqueous) and potentiometrical]y

. determined against a series of similar <0il samples of

known nitrogen content.

Average Nitrate (Mg) per Sample (100 gm)
Days
Soil

Treatment Fallsington Keyport

0 6 10 24 0 6 10 24*
N-Serve 4.8 15 15 12 19 27 28.0 33
Control 5.3 43 84 85 19 81 106 120
ai (0.5 ppm) 4.4 41 81 85 -- -~ - --
i 5.0 peay A0 3B an g5 17 82 104 120
ai (20 ppw) -- -- - - 1o 5% [es T

* Figures in this column are interpolated.
- /\/L'r,.'{,‘(,,‘l’.é,‘ ac’ﬁvn/ of éacTéf/}) was ael  s1g

Cont/US;On

4.1

ﬁ?a:ﬂTl\ ;Q:; e Cﬁa/ .

Mobility Studies

4.4.1 Laboratory Leaching - Direct (Exhibit 4)
Keyport and Fallsington soils.

Columns, 2 inches by 10 inches in length, were packed
with soil, n14C-1abeled” ai was added to the top of the
column and leaching (rate not given) was applied until 20
inches passed through the columns; Fallsington time 7 days,
Keyport time 20 days.

2

s
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Summavry . ' ‘ -
Activity Recovered (%)
Soil Section Keyport.' Fallsington
0 - 2 inch 43.5 27.3
2 -4 21.5 34.6
4 -8 10.5 13.7
8 - 12 3.2 9.5
Total in Soil 78.7 85.1

i oWater 4.4 9.3
Recovered , 83.1 94.3

Conclusions

The data supports other studies jndicating the ai does
not have much tendency to leach.

y
AR

4.4.2 Leaching; Degradation Products (Aged Study) (Exhibit 4)

Keyport and Fallsington soils.
K

Aging Procedure - Soil, wetted to 30-80% capacity, was spifed
witn "14C-1abeled ai at 10 ppm (13 1b ai/acre, assuming 0-4 inch)
and aged 30 days (21-30%) -

P R e

Lengning - columns 2" by 12" in Tength wera packed with soil
-a. then 100 gm ¢f aged soii was sdced o Ehe tus OF TR PR
and leaching, 0.5 inches per day, was jnitiated foi 4b days.

Activity in the elutrfate was counted daily; 2 inch soil
sections were assayed for w14Cc" at the end of the leaching test.
Degradation products were not determined.

Activity Recovered (%)

Soil Section Keyport Fallsington
0 - 2 inch 49.6 37.7
2 -4 22.0 34.8
4 - 8 5.8 11.3
8 - 12 3.9 : 6.1
Total in Soil - 81.3 89.9
in leachale 2.0 or less 2.0 or less

Total Recovered 83.3 , 91.9

R C S T .,.....:‘J.(,.:.;_W;,.;;‘,;;;.*L.J



Conclusions - ' -

Although there are some procedural differences between this
and the direct Jeaching study (4.41) the data indicates neither the

ai or the degradation products will leach significantly -- and less
1eaching of the degradation products than of the ai.

4.4.3 Run-off (Exhibit 4)
Flats, 12 by 36 by 3 inches were stoped 12% (between 5-10
degrees). The ai application rate was 15 1b ai/acre and to the

. P . . )
upper third of the plot. "pain” was adjusted to 25-50"0f run-off
in the two hours. Falisinaton soil was vsed in the test.

Activity Recovered (%) in Increments Along Flat

Soil Layer 0 - 12 inch 12 - 24 inch 24 - 36 inch
First inch 92.6% - -
Second inch 1.0 - —

Third inch 0.2 - -

Total 93.8% 2.08% 0.33%
Conclusion:

The ai shows no significant tendency to leaci or "Run-off".

4.4.5 Field Leaching Study - The data has been resubmitted and

-

agrees with other work showing the ai with relative little mobility.

4.4.7 Long jeim fersis Sameiie T

e TR E S My
cvenne {hAnioie o7 Guy Senreniur g e
requested additional work to determine the time for cxtractabic

Ll

n14C-Residues” 10 reach a 10% level. The data indicates on
rallsington CA 63 veeks., on Keyport CA 36 weeks. -

The estimates are based on the greenhouse data of Tabla II,
which shows total and unextractable n14c".  Steady dissipation
occured after the sixth week; decomposition rates per week 1.18%
(Fallsington) and 1.5% % Xeyport) . Extractables on the 10th week
were 73%(F) and 51%(K). The time to the 10% level were then 63
weeks [(73-10)/1.18 plus 10] and 36 weeks [(51-10)/1.57 plus 10].

4.5.8 Channel Catfish, Four Week Residue Study (Exhibit 7)

nTest A" - Static study without soil; ai 1.1 ppm, 85%
degraded during the 4 week test.

"Test B" - The usual catfish study with water and soil contain-
ing aged ai. .




Note: Complete degradation of ai in the aging
step. No ai was found in either soil or water
during the test - exposure was to CPA and the
unidentified product (X). Exhibit 3 (Fig. 1)
indicates the water solubility of both CPA and
X in ratio of about 3 to 1.

Aged soil - Fal]singtdn (22 1bs) was air dried, spiked with'l

4C-ai”

at 15 ppm, wet to 50% of "MC" and maintained at 30-60%.

Temperature was 21 + 29C and aging time 30 days.
Aquariums - Glass, 3x3x1.5 (ft).

Water - pH 6, adjusted Jith buiter, 140 liters.

. C
Fish - Channel catfish (50), averaging 4.4 gm and 8.3 um.

Agqueous Concentration of ai and unidentified 14C-activity as -

Tests A and B (ppm)

CPA(X)

Test A(1) Test B(2)
Week

ai ~ cPA(X) ai CPA(X)
0 1.10 0.00 0.0 0.01
i 1.02 0.08 0.0 0.19
2 0.66 0.44 0.0 0.24
3 0.46 0.64 0.0 0.31
4 0.94 0.0 0.37

0.16
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Fish Accumulation Factors in Viscera for CPA(X), from "Test-B"

e et i S

Week Residue (ppm) ¢PA, Solution (ppm)
) 0.00 0.06
3 0.30 0.19
2 0.34 0.24
3 0.28 0.31
4 0.30 0.37
Average 0.24 0.25

OO—-J—-J
W O

|

ol
o

The activity in solution is CPA and an unidentified soil
dation product X; no ai is present.

degra-




The viscera factor(1) is about 3 times larger than the
edible tissue factor. .

In "Test-A" residues approximate those of "Test-B" but re-
sulted from exposure o both ai and CPA(X); the combined concen-
tration being aboul 1.0 ppm. Consequently the factor were small -
viscera, 0.25; and edible tissue about 0.08.

Most of extractable tissue residues were polar(CA 95%)
partitioning was with water and chloroform under ultrasonic
conditions.

Conclusions

Krenite and its soil degradation products do not significantly
accumulate in catfish. It is further noted that about 50% of these
residues were eliminated in a two week withdrawal period.

Summary ' ;%g

5.1 The product js applied onTy to non-cropland areas which do not
have rotational crops. : -

5.2 Neither the ai or its degradation products show significant
mobility.

5.3 There is no indication that ai or its metabolites will accumulate

2 iak
L T s,

5.4 Brief data summary.
5.4.1 Persistence

In water; the ai decomposes totally at pH 5.0 with a half-
1ife of about 1.5 weeks. However at pH7 and 9 the ai is
stable.

In soil; Bound Residues (4.3.3), from 5-10% of the applied ai
binds, depending on the soil. Extractable Residues (4.4.7).
The ai half-1life is shown to be about 2 week (attachimentll).
Degradation products dissipate steadily to a 10% level in an

estimated time of 8 to 14 months.

5.4.2 Photodegradation - An aqueous study (9/73) indicates photolysis
to be a relative insignificant factor. A decline of about 2% was

noted in 8 weeks. .




5.4.3 Microbial Studies

(a) Effect of microbes on the ai; microbial degradation
(4.3.6) occured readily with a half-life of the applied

ai of about 3 months. . Further, degradation occured equally
well under anaerobic and aerobic conditions (4.3.2).

(b) Effect of ai on the microbes; no effect on nitrifying
activity (4.3.7.2) or on the populations of soil microbes
(4.3.7.1), or on carbon dioxide evolution (4.3.6).

4.4 Residues in Rotational Crops - The product is intended
Ay fan T mn mywsn myYT oM bR
Tad i o) . a2k PRV RSN RS
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“dy 0
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5.4.5 Fish accumulation, factor in the fiscera of catfish (CA 1),

is not significant.

yobos

Ronatd E. Ney” 7 5/10/75
Environmental Chemistry Section

" Efficacy and Fcology Effects Branch
6/19/75 %’{@v '




